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(54) ROLLING METHOD OF TUBE AND DEVICE TO BE USED THEREFOR 

(57)Abstract: 

PURPOSE: To provide a device and its method by which the cold 
rolling of a tube can be continuously performed without making the 
uneven thickness of the tube occur by using a prescribed roll. 
CONSTITUTION: Plural stands providing four rolls, 111, 112, 113 
and 114 are tandem arranged by making calibers 115, 115,... coincide 
so that the phase of the rolls of the adjacent stands differs by 45° 
around a path line. On the other hand, the grooves 111b, 1 12b, 113b 
and 1 1 4b of these rolls ill, 112, 113 and 1 1 4 are accommodated to 
satisfy the following conditions: (a)i>(b)i, (a)i<(b)M, where (a)i is 
caliber radius of the roll groove center part of the (i)th stand, (b)i-1 
is caliber radius of the roll groove center part of the (i)-1st stand. 
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1 

^>&4M>KBS45K&*B*W<t& J: "5 CC 

# > f 1 A tcieg h . C ft 6 * # > K teHMHtKtt©t*EEB 

Mt an - n,ic > n - ao^ttSrSSJEf S BSFW* 

?LS*«J&*Sn-;l/*ffl^£c£&^<hT.&W©II 

a, >b, 

a, <b,. 1 

<IU a, : i #§©**> F©OWl^if8g|5©?L§S¥ 

b, : i #g©X£> F©n-;l>$|ct>j*ig|S©?LM*fI 
b,_, : i -l#@©*#>F©a-^«t£jfegB©?L£! 

F^/c'5i2%«T©^aEET*{crl!Sffil i S©^S*iBi 
/Jy*-*M *8 i ls«©*©Ee:#&. 

CH*B 3 ] «WBaffig*©*±SftflB^ * > F©a - 
rt^*4»*«r©j«aut«:*t-r 5STiMiJ* F©a 
-ju©8!4'*»'r©j||j*K©i»»tbW. x * > K*(c» 
##ft2El/ttt>8»*OI±©i.o «*><5i.8 
5 fr&x £ > F©a -*©JSau**ilffl OTtftESM?* 
EJS-T -5 i«*Jf 2 EtS©«©EBBE*ffi. 

[IS*^4 ] tufa* £ > F©*Tiffi«J* £ > F©t±Jffl"J 

wsmmzv-i v» v-rzmm 1 Ki8©e©EEB# 

[twaa 5 : Mia ^ ■{ x©w wc e > ? a -;u**s:w 
-c * n . wiata^ecjwsw** wt a a - ;i> i # a x n 

*5 1 Stfi < »#E4 K«©«©ffiffi&& 
[»«JB 6 ] mrfe«gfc©x * > F©Affl'JXttx * > F 

tr> g^a -^fcflatoXttflutS 5 ia*S©lf© 

[1**17] 4o©ci--;l/£<l*./cfflifc©X5r > F 

im&-rz>x$> F©n-;u*sfjiaxif> Ftcrjg 
ftS ;<x 5 -Y >£tt 3 <OSCB545a{4tS##i& & <fc -5 K 

* > if A (c£B 0 . C ft 6 X # > F (c^ntKIB©ttEESE 
«fti«ftW«cjl l/TT«Bai«©11-a*EES£fB/hr -5E« 

fria a - ;u«. a - ju^rf a©&#*«jsr h W°iB 
km tf& l x & * c t i #3* t t *> mommm.. 

a, > b , 
a, <b,., 



(2) #I¥6-2 10318 
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fflU. a, : i*g©x£>F©P--.>U?ftil»8&©?LSf¥ 

& 

b, : i #S©X*> F©n-jU3l*^g|5©?LM*S 
b,. a : i - l#@©Xd?>F©P-^?»4>*SP©?LM 

[M*JS8] B?ieD-;i/«. Huiaans'S©?f s© 5 

««±©a - ;Ujf|JSies«rW-r *W*5[7 E*fi©«©EE 

[i»*B9 3 fwfax£> F©&Tifcffl'JX*> F©ttifflJ 
io tc. Eiiffi/h5*a/c«ffiii«^-^W , y>^f^./c*©^ 

-< x ««a snujagi 7 iais©«©eEs^s„ 
[it*sio3 ftria^-YxcHifflijfc. BuiaMU^© 

J»B® * 3 1 * ft < fcab © t > a - * 4 9 
ia*K©«©IEii^g„ 

[ 1 1 3 fw!3l«gt©X * > F ©AfflXtt X £ > 

Fiffl{ciriB«BBs«©wiaj*«iia-i--6i«ai*i8*^tt 
< <h i> i oii^, ik«i»i#a©is*cc»-3i»r«§Btr> 

oiatg© 4 *©^*!®. 

20 [|&i»©^M&W>n] 
[0 00 13 

[«Slt±©fflffl^»3 «3R«RCf^-f->u^ 

ry-f^ttix*fT9*ffiRo { *©saiccisi-r4. 

[0 00 23 

ffl*/cx#>F*«iSt#*>7^ciagu sn^u/cs 
©j^i*»/hs , tt4fc©'r*4. o*ic©M«iri 

$> *) . S ?cflD^©iafflaj>**©»4^«C «t rj 3 X h 3*t 

[0 0 0 3 3 *^c, ^fS«©SigtCfct,it: 1 -O^JilT 
©/jNSff^i^-r-Sti^tt. -Mtc^^EJitcrS?ig3 
tifc*!g««*B«ft. ^^X«:j;4^raflll 

40 [0 004lil5tt, itCD^iattft^i^ttW 

■»W2 1 ?r#ffl$-t*4„ ^-fX2 2©WffliJ«:«Bff^rai5g 

2 <k3l^tt^tS2 3©W{ciesnfc^i- » J* 2 4 AVKd 

et*2 i ©-^*iw< r*p»»3»o:*ttTxa*yMi 

so •y-S*!. c©SR*««»6*«BWO*i>iBKtt:iWIR-tt3'* 



3 

[0 00 5 ] — ^ftetOftMEHIffiM:. RS(C?9ot^ 

«b-rsci{cj:*)*wt«S'rs*nxffi'r**. c©& 

RBffiS&Ttt, l^xr©ee©tt]IJK«(u#J:<3A* 

[0006] sfc/hse^ssiB-r-sia^cij. itu&i/*: 

tof&<F©s£«R^©*$f4^K: J; 0 F > 
[000 7] ^©/cat>*$gP86 3-3 3 1 0 5-^£38& 

ompfsS^mi i 8 mmm^wixm (camp - i s 

IJ.Vol. 2 (1989) -1494) ICfflmZ ft 

[0 00 8] m 1 6 (a) EStS©^ £ > F©1E?"J 

£!&BJ3-r£«:£lflffl'Jffl0-C*t5, SI 6(b) 
$©*£> F©@B?iJ£lftBJl^&^5£lttIE®0r*& <> S 
#2 5«D-;u-e*f) . a* 5 -ox ©pose 120" fffl 
H-Cl2L//c3o©a-;l-2 5, 2 5, 25*Wt5X$ 
>F26, 2 7. 2 8 , • -rt^X^ >;£fr&C»$tfiSH 

-rs^*> F©o~;HEg©{i*S£60 o M&6-t*\ *>o 

[000 9 ] F©a§aK«:^> F?LS^XW::*-- 

/^^|^:^L§2#ffll,>£>ft&., 0 1 7 ca), (b) «3 a- .0-5$ 
©!&OIB&tl8CC$ffl3ftS?LM£^TrKffi0r&9» 0 

1 7 (a) F?LM£. 117(b) «^"-^';U?LM 

mznm<D& umc, ■?•© pm©*^** a - ;n& rs© * 

[00 10] C<D£')tfi, 3a-)l'frt>J8,Z>*-->*)l<K 

mj&v 1 ? v> h-nmzffiz.z>xii > FRfl-cti. ^-©ji& 

J±£i|i* 2 > FTW'gltfWJSfimcit^-C** < WZ? 
ZCtlc£K>XZ> F©WC5g#£-^;to-3. cne© 
X £ > FKetSriSit&ffJK:^*. 3 -&r0rS©^fca|/]N 

-f 6. 

[0 0 1 1 ] 

[^#8?&L<fc5<!:-rs§SgI] 0*»U C©J:5tc$l 
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■f&mfflmmw&s.L. m 1 8 k^-t^k ^©we© 
xmmmt<iLbtj:^<Dx$>2>&> •(%mm<oEMxi l m 

IB^^^o.i «Til^ra©^©l/3 «Tr*<3 . 

10 mms$&& a - ju^spcc &sb#©p.8 tc*s w & e 
ig#isi©^-ifettWffi(S]^}rp*iJ-c# 6x?*s„ 

[0 0 12] 1ticZ%^Y?£mt}*:m\\ZliZ>tclblC. 
XV ? :ACct6»©©a-;l^©^£#s26£U £fc 
W3fM©?g^f#6n^i,^cs!)icci-;Him'N©e'S© 

[ 0 0 l 3 ] -e c -c c ©Bflill* fcSifc-T *< < n -;L-©«JS 

es^e^owiciofgj^icc l- xEEmf^m^mm 

¥■4 -4 9 0 5#<&fB(C^^3tirt,^ 0 H 1 9 (a) , 
Hi 9(b) «St«©^Sin-;u?fiSlLtI©l:bS!>we 

20 <DK.T*mw?&Wi±mxiib^ p-;u©iEffia 

^P4 - 4 9 0 5^Jkmtfflm2ftX\,>ZfrmZ$t9i-r 
A©^*-7-Y>©|5]tnc:«:3-3©p-;b3 1 . 3 2, 3 

/D, *5l0«±r*.5n-^3 1 , 3 2, 3 3^1 
30 [0014] i CZXffi&<DtlQ%m5lii<D-ft3;Xl£, a - 

^^JSiSS^eSW^SCiofgtiiK:^:^ <«ci(c 
<fcoT. n-;t-ie^i©SittffifS*±fA3-tf^/cis!). 

©*§*:££ D. $/ca-;u«jgiES©ii»n«n-;u 
<*a©ifA. 5i^-c«^<i©^:ilia^^fe/£i^>u t « 
®mjmwtffiW)rmmtt& <o . ig(c3a-;^©iHi* 
40 ffian-ju^ra-©t©i!g^taLA5ie^La< . 1^^ 

> F ^fc 0 ©HT^?:^:^ < T S C i Ai-C # 
Eii3?Ji^^ffi< , Sfc^©nSCCffi^-r^(CS^-.SX 

[0015] frfrzmmicmzf-xtez ntci> 

<dv$>*), ^ommtrztcziz. 4i<Da-)i>zm 
^zztK£^x{Bfa*£czttK<mm.$ivz}%Ti[®. 

m&zmmT2>ct<,c$>z>. tic. 4-?<Du->\,*m 

so c\ mMlcffiLtc#4 zt,cxy-{i;>i'*MTC£t l cJ: 
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[0016] 

SW 4 * * > F ©n - ;u#it?f Bx * > f jccjBjsS s *i s 

'^5-/ > J &tt''WCBS45afittB*lS^C4 cfc 5 t,C2>f ! A 
(c@Bg L . c ti 6 X * > F &cftF.8 tfl*©»EEiSS £ gift 
ntc9 0 r SEE®*© jfS*ffitt«|/h-r *E»*a«c*j 
ut\ mffBu-;wc, n-ji/St^Tieo^fr^rSS-r* 

a, >b, 

a, <b,., 

fMU a, : i #@©X£> F©P-^«i^gP©?L^¥ 
S 

b, : i #B©X£> F©a-jUjt**SP©?LM¥S 
b,^ : i - 1 #§©*£> F©a-;Mfciti:fcap©?lM 

[0017] »2»ljlICefcS«©EEHE£ffitt. * l^Hfl 
tc fee >T . mria o - A fc B a - jufltfiB&tffflfetfiEfiE 
«©J1«©5<S«±t?*5ci-;u*fflc^ 1**>FS 
fc 0 12%«T©WlEET^4Ct:l!S)I5l i »©^fl?r^/h-r 

[0018] »3I6WK:«'5*©£EBE*S». 3I2&W 
KfeOt . SWBtftffiE«o«±*flB^ * > F©a -JU© 
fc4>j^T©H»&K>^S*TiJl6lH* f > F©a-;U 
©Sf**Sp-C©SjiS©ifjIit^. x*>F*(c9t&#« 
fflB b a I >SW iSJt ©l . ofgrf» 6i.8{§£ftSJ:S& 
&X*> F©a-;U©JMj£S£IB65LT«JI®«*EE5S 

[0019] m4mM<>cm^m<DEM^mt. mi&w 

tc*»i»r. mrfBx*> F©STi»**> F©ffl»t# 

[0 02 0] »5*i««:«**©EBS*ffitt. *4»l« 
jc&i^t. friB^^^©tH(iKcf>f-n-;b*J^:^-c* 
•J. WBB«BESSflF©««»**lKriaia-^iy-f winter 
#± 1/ tcf& {c. MIB f > * a - ;uc «fc 0 ffllBBMW* ? I 

[0021] meftwimzwoiEMJimx, mb$tw 

«cte^r> jffifaia$t©x*> F©AflNXBX*> FW(C 

«ria«EEe«©a«aiJ*«39rr*«Mai#«*ii>tt < £ «> 
l ogWT* 0 . fa$*a#K©*£l?iK:S-^TmiBb-> 

[0 0 2 2 ] JBT^tc^StWEBSSSSW:, 4o©a 

-;u*«*fctB»©**>K*. tsara-raaioK© 
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X* > FtC^ratt^©^£E® i g?riii^W«CilL.'r^£E5I 
*©fl-«*ffifittMvr *£E3BSKB«c*ii>r . Stria a -;l< 
B. n-;U»3&JTIB©*fr4»ja , rSBIR»flffl*»RJt 

a, > b , 

a, <b,.! 

(SU a, : i#S©**>F©n-;WJMMIS©?Lffl¥ 

b, : i #a©*£> F©n-;u?8"*>*g|3©?LM¥& 
10 b,., : i - 1#B©*#> F©n-^*tf*SI5©?LS 

[0023] msmm%^<ommm.^ mi¥tw 

[0 024] 99ftiBCCffi£tt©EBi$gKH:. »7»M 
{ctel^T. buIB* £ > F©STS£<fflX F©fflflB(c. 

[ 0 0 2 5 ] * 1 0|6W«:«4«©EEe*t««. HI 9 26 
20 iiefc^r, fufa^xctHffiiKc. iwfei*EE&ff©SiS 
SB* S I * tfi < fc»© > * n - * *«* * c £ £ 

[0 02 61 H i mm%^<r>mmm.u. m 1 o 

»«Ktel>t, f)iaa^©X * > F©Affl'JXBX jf > f 

d - juwHttRKftitr & «fc 5 {cfltift § htc c t zmm 

[0027] 

30 urn: *mmGm<DE3&miBtzmm'Ci*, ±®ict> 
*a«fc*)»»©*a*fi< orc>*©-c. fLstcaifas 

*Wfi!t3n. C©afetfg|5«c-r'S©l«^UiL/SO't«ffi^ 

ommj&fimm s n . * /c?g^sp©^a=sr * © 1 

©* F©o-;l/©«©4i*8P©*SJ: < "f £ 

[0 02 8 ] £tc. *mi<D'g<DEMJmikvm&-C 
40 B. ±^©?LM5r^-r-S4CJ-^i&ffi(,^c^^»3E 
Site tec >r . a -;umiSii:S*5^ESi i S©^'(5© 5 tefet 
±-CS>5a-;^fflt,^fc*. 3 a-;US;©ti^J;t)^ 
Sl»itS©o-^r*#i&*qp^«r^C4C4tt<. E 
E«©rtEA»!)©ttl>»raffiffi*m»f#*. M^c 1 ^ 
F3te»)©^SEET**l2X«T4r4EBffi*ft-C 
B. a-;u©x y i. 7'&o'n-;U'N©l!Sy£®'»©^#*s 

«Sfe-r4Ci<c<ittt»EET*CC-CBEe*tft»»S. C© 
/c«t> 1 F^cO©EET**2 u-JbRO'3 D-;U 

©W-^ctOAt <K3eorfe. a-;H®[ffl's©S'g©iii 
so Alill«l/K:<i,>ot?. §TS©i^mii!e/jNfitci?-r 
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[0 0 2 9] an*TAffllX*> KCOn-jKDiiS 

AS i «£ 5 tc#x £ > F©P - Jl/©itt*Bttri"Sfc 

So 

[0 03 0] 3 6 it. *»|H<D«©ffiH#ffiRV«IBr 

[0 0 3 1] */c. Jtnitry-/x(OTi«flBccfcr>*o- 
KJ:<K •«!*«< Citfrfr*. Jl^BO 

[0 03 2] 

[xikM] err, *&wz*<DmMfflZm'rmwicm~3 
«©7ia[o«flE««:^rjEffiiar*o, h*iii, i 

12, 113, 11 4«P-;U"C*4o P-;M 1 1 . 
112, 113, 1 1 4«aSfl 1 5*JBfiRr^<»l 
lib, 112b, 113b, 114b tf-tOJSffltcB'J 
^c$nr^>o, P-;H 11.1 1 4 cDnflHffiRC^ci — 

-rn 12, ii 3<DKmwtazm>icfflWT?m&-?'<< 

16, 116, -3W*ti-e r tiHS3 30 

nti^o futn-jn ii, ii2, 113, ii 

4&^>*-t;l' I f7 1 16, 1 1 

shfco-^^^>yi i oos-rapgp^HfKnitBtc 

ES:Sn/cP-;Uf4 1 1 1 a, 112a, 113a, 1 
1 4 aCcS^^tirfcO, P-;l/^-5^>yi 10©i 
«*6^tHUfcp--M*l l l a£|g8b£i±&c iicj: 
D-r>^-twi 16, i le-jci^t, 

P-;U 111, 112, 113, 11 4£|5j0#&C|g8frr 
[0 03 3] H2«Xdr>F©iBW*tt98T4«aiar 40 

*s. F«*n-eno?Lasi i 5. ii5-£ 

FCD-JHll, 112, 113, 1 1 4 tt-e-ftcfc 9 
±iftO^*>K(DP-^l 11, 112, 113, 11 

[0 03 4]i3(a) , (b) . (c) «?LM£ff$J&-r& P 

ttJBft^d' h^-C^l/clfflr$)0, 03(a) 

3(b) B2 P-;URt>'3 P-;U(Dt§^£^;U 13(c) 50 
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ftftK % 2 P-^cDiS^eeA^P-^BSraSB*^^ 

3 p -jMom&izv -jmm^c^xm^^^ 

£tfl>f#So &tcC<Dtc#>, U^>FSfcDOET$ 
* 2 n - Ji/R 3 a - J: 0 ^ * < UTfe, 

B©*8^a»h««:s-rs ^ * > K«*^a < -r 4 c t 

[0 03 5] *fcS6*c, dFLS*JKJ5K-r4u-^©fflffi 
«:BiJfiSSti*«(OWI»8|Jr«. p-^WcDM^oe® 

[0 0 3 6 ] H4«*«IIJCC«S7iaiJ^K*BiWr*« 
OTr^O, i i #Sct)x^> K©P^k (i 
- 1 ) «MIBX^> F<£9 loiffi© ( i - 1 ) mS<D 
Fop-a^**. mf^<Dftp< p-ju i bp-a 

( i - 1 ) i/^x^^>*(*ccffl»»tC45S*CDffl[ffl* J 

attorns. Bwr&a-^irjpiasjri&TLfiirai 
^t^-^7^>^ae?is*^o^6P-^i«ra*ragi5 

p-^i^fllKfiASIJicoSS^SrQ, OP, 

niE««p-^i©i«iai*iffl»^»r4*a'r*o, o 
[0037] H4cc^r<t5ccp-;n«iai*i#aE 

/hS«cBRIHr*0. P-;UBWBSB»OP-^x^ 
^8B» 0.1^-0. 2rrm SBKD'frS ten — t7-^t*0t 

mirtshs*. ssjwkop, niaiap-^iojmt 
( i - 1 ) ©«ii*si5sc>'«i£a5tc*f-rs*s**ti-en 

a,., RVbt.i £?Z> B C<Dt£, 4«9IK:fi;«ttH 
EiMttt »JS»CC»-r4*Sb, ± 

So 

a, >b, 

a, /b,.! < 1 - ( 1 ) 

[0 0 3 8 ] (l)at«««ia, -b,_ t <0£ 
i SaoMU, *CDP-;l/OflW*8p{c*frS^ 
( i - 1 ) »a©a-ib©8MBW«:»-r**ao 

<tfes„ c<Dif'{K';y-77^tx(D?Laitt, ?lm 

p - jU(DHMMff{ciS# L/SB«r-5^r «l^S a$^gp 



C6) 



¥6-210318 
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b,., £K) *>/h3<»5£l/fc&©-C*»J. *M F ') V - 

?-7-(^X©?lM©X#> F^ies-r-scitc^-^-c. 

0.88^b, /b,., ^0 
0.60^ ( b - a, ) 
[0 04 0] (2) S«Ctol>Tb, /b,.i JtfO.MRtf 

Hi Lfc„ 

[004 1 ] Sfc(l) S;5:^-rSiO<b 1 . 1 -a 
, <tfc»), (3) Se©J;5&©HKct*^3£-rS<b. m 

(3) S©J£«K:J:») a, =b, ittt). JLSattXPm 

«3&>6©3E^tt4^-tt£EIIWMI*Wfflr*4*i. C© 
*»&IWE*#HJt/aJ£C-5fc«>. a©±Pfi*H^HJL© 
£D&t,>o.90i 0/c — a©fI*J/jN3 < ft-Stto 

n. a, # b , «c*f < & o . 7L3a***n?Btt*> 6 

^-^UJ^ttJctt-s-rt^. f L-t, a, #b, icfcfO 
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*tuo*i«flfe-tt-i*. *fcfflw*wwi/"cjEEs»©infrt 

%tc<0<D!£Tm&X3%<Dm'&RU : (3) sStcfeWSaa* 
tc. 

[0047] -yj3a-)i^!mmE.m^mic^i). 

0©^«rfie±-r4tC«. VA K'J K-^SrT^XKlO 

[ 0 0 4 8 ] C©«fc5«:. 4n-Jl4Wt5B^^^^ 

ft< , A>oE&fg©#&^ft(,^||fl|B££fT 5 c£# 
[0049]%*$. ^>^;UT-^?L^-Ct*. ^-©TIM 



fl*¥S*»je»-C©7LS*@ b , ©1.05{g~1.20f§© 

30 ro«:«5rr*. ips. ?is©tt**s*^©^*^7-f > 

0.05b, <e<0.20b, 

■C*5CiA5M*tl,^ CtlB, ^-fe y h fie #0.20 

b , zm&mimomm^mik&jzz -r s* s/c» 

0.05b, «T©t»^»?US}I5tt*J*n«:ifi"r gZtc&lc 
[0 05 0] t*±©<fc ^fe^^^T-J^Llf^^-r 

h©fflSrr©^M*5^^. a-;U©i|iI;#|S]©gtgjg 

[005 1 ]«2». ?LS!©fii|£Sfc*tTaft¥8©J* 
(a, /b, ) *£<Dm&ltc&'1V2>iZ>m&$>Zfr$: 
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[0 053 ]t(±(Dip<, 4o©n-;U£f£x./cX£> 
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[0 054] *»MOffi(D||Jfc0(*Ctl*^EI 

fflcca^^Tftttwcctmu-ra. 07 (a) 
>*»jsaE-r*^*> Fo»^iEfflaia. H7 (b> t*» 

£ > FOEMttJBtt. ±2i©^l 1 ROl 2 CC^ L 

[0 0 5 5 ] 07(a) , (b) CC^-TJ:5CC, ?LM2 1 5 
*Mf54^)0P-;l/2 1 1, 2 12, 2 13, 2 1 

T©gEHfl^n^ftD a /2t$>o, eeAtt*©«tM> 

#c a frh9tmW*^<DWMi!fiD t /2T&£ e LT 
Cft&OJfcTfcSDt /D, **5fiLL£tt*J:9ttDt 
2 12, 2 13, 2 14» 
& 0 ^1>T 1 X£> K^/c 0©^fflET^«:l2%JWTtC 
T&o 40 

[0056] #*Mmaiirjfi©ip< e<g a <D±mict>tc 

£ C <h CC J: o T EQffi«©rt ffift » *3 SrWW-r 

S6or*»WtB, D^D, ©«ft?L32^©«« 
A ©tt*ii*^fi#»£ b ft I »S0MIT* 2 5 «± <t T 
aciCCcfcoT, 4D-;I/CCT3cffitt4BES%g|3H-S'S 
CiW*S. &*5*«K{C*5C*TD l /D, ©ffi£7 
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[005 7] *fc*»WrW^*>KSfc DORSET 

/t&KD* *^c*< LTfcn-;Wi8P^©eeA©iBI* 

[0 0 5 8 ] -*A«^*>F0a-;b0lK<fc 0 WW 
x £ > F © a - ; ^ © m H * * f a 5 4 c <h fc ct o T x £ 
>FM©»**f#4C4*STfirS D 4a-;l/tffll>fe» 
^ ^*f#te<TfefflM©»**IKr±T*43W 1 §g*f 

F©n-;i/©jESRD f UfliJ^^> F©n-;l/©j§ 
BMtffc*. X^>Fra^5S^5^fflbfel>iIK©J:b«rS 
iiiiSibi L/TC©®»aSJ:b^6Stsaaj:b©i.8 fg 
CcR^uytc F©a-^©ae©J:b^C©fBH 
£ ft 5 J: 5 * > F©affi**r^C««-r 4 C cb fc J; 

C<h#T#£ 0 

[0 0 5 9 ] XKltmifimc D*«©ft«EE«*f¥ 
^fc<**tC-oi»T|fiWr4 0 i8!fflC^cP->iKDi8 
gP©^©i»HJ0T* Q % «T©#fflflrttH8 ©<fc 5 

D R 3? A 7<DU -)l%mi,>tc 0 

(««« 1 ) 

: <2>16mmX2mmt 
*£>F ffc : 5X*>F 

&*8;a — ;Ug : 0120mm 
mix^>Fn-;b«JSilS/e^S: D, /D, 

= 6.6 

fflu ^n-;l/S«tBJFtrai-raa-^ttffi©IEBtT* 

[0 0 6 0] c^io^fWc^r, u^>F§ 
/c 0 ©^SJIT^S: 8 , 10 , 12 , 14% £ U Ta^ffiSi * 
fTo/c *<D!SS, l^^>F^/c0©^SET**i 
8, 10, 12%©«^», BESf*©rtffi©ft5R0*stt<, 
*/cn-;u»j»^©^©PS^(fiufe^^o/c c 

u 1 x £ > f^/c 0 <o9mErrm^i4%<om^^ buie 

[006 1] (^fi!M2) 
^® WW : <fi^9RM 

1^/1 : 1.5 £tc{* 2.0 mm t 

*#>F Sfe : 5>^*>F + tt±W^* 

>F 

^f*a-;l/S: </> 120mm 

^SffiT^ : Bgio%/* ^ > F 

(ML, f±±tfX^> F«5SB©^^>F<t|iID^ffi© 

?Lffl*^X5-f >€r^CC45S^©{4^S^6#/c4) 
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<D£Ltc 0 

[0 0 6 2 ] C<DJ:5tt*ttTK*$l,>T, ■WfSD, 
(S4#l) £016, 18, 20, 22,24mm£LC*UC*tT 
^>a-;U^Jgil:^D a £0105.6, 103.8, 102.0, 100. 
2, 98.4mm<bLfc 0 CCDcfc^tCD, /D, it*, -eft* 
*16.6, 5.8, 5.1, 4.6, 4.1 i Lfc*§*> D a /D, tt 

^5.0 *j«it&i««©rtWCcW6-rK:fli«*o-^ 
•#iit*C£#r*fc*«, Da /D, Jt#5.0«T©» 

[0 06 3] amm3) io 
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l/c^s, a^astbcDi.sms-c^sjffi/j^cfcs^s 30 
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&x*> F3WWr4a-il/*RI^[ftHciaLrCi4^ m 
^c«B«-rS^^>Fr(4tB45 a ^ogfteift^ 
5o 

[0 0 6 6 ] cn©x»> F^WTSn-;l/<D?ltJSSBtc 
fcW4¥ffiD 1 . **>FA0Mr(D«J*SD a StfD 
t /D a ^3CC7^-To 

[0 0 6 7 ] 50 
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[0 0 6 8 ] 3?3&C7jVr<fc5K:, &ffcn-^&*— 5£{C 

# < tt***, ^ FOS*ttSC«BfiOftil{b«ria 
0120mm <h 0 80mm£) 2 ffl®r|S:S 

[0 0 6 9 ] ^tc *»w©fft©KBtt«ftcti*^-j-ia 
«©E«i6t»[)««JE*^-r««Hr* 0, H12 



CIO) WHPP6-2 103 18 
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HCC*OfcEEJSi8Brtt9o©;**> F3 0 1, -30 * [0 0 7 2 ] «±©J:5tt»«*fflli»'C«T<C*fl : K:T 

ti**i©?LS*— as*. &X£>F#*-r&n-;U3 ffl« t*S? : ffi^*S9 

1 1 -3 1 9«Jbii5E©;**> F©a— JMCjtf L,X'*Z.5 Tfi£ : </>l8mn x 2.0mm t 
^>*4M>fctB^fc45tt*©tttI*Rfc6tfTES*i **>F ft : 8 x * > F + tthlf * * 
"Ct>S. >F 

[0 07 0] 04>3 0 9«tt±tf;**> F-C*4«TS(E fiffta-^g : *i40mm 

(MX *> Ft?* <) . &TiiiEfIJ* % > F 3 0 9 ©WfflijCCK iMrtffl : foife'&V )V7 )\,WL<T>*ls 5 A 

#4 Z.&)\,&3 2 HCTfE}$^<T.fc^^^3 2 2*i@S ?L§//SXX>ry : <£i8— 16.2— 14.6—13.2—1 
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3 1 9 ©fBSbtC J: *) tifc**t 3 2 0*, # * 3 STtfSf I* * > K Wffl'Jt?©eOT^S : d , 

2 2©AffliJicB^$nfc* r -T F3 2 3(CTIg|*lSn. # #-TX & : d, 

jX3 2 2<DmilC»\£tlxmW.<D-*m< l C-*'(V>>>f Eckft'&KTm r :o.5, 1.5, 2.5, 3.5, 4.5, 5.5 

^^iSJc^&C&^TO-S. ST$Effll|X£> F<t©g§HL : 80, 169, 240 mm 

[0 07 1] gfc. ?LM*Ji5s6'r.5P-;l'©SMfCglM [0 0 7 3] {1U {±±tfX£> F«8#g©X£> F 

3*i£i*©W«ttWcH:. St«Rg|J©7lM*S*3I^SI5©?L 413 D^£©?LM£A.X7 4 >*«t>4>tcfiHB*WS45S» 

S¥S«fc»)fe^:#< l/"Ct>*. cntciO. a-;HW© *16tfciOil/fc. &TiM'Jx*> K tHflW© ^ -T ^ tc 

BWJ^©««©«#H1 l/&C«IM»fflr©«^©a*|»± <fc S**i1-fflEET* r Wr^T©^***,. 

-f&,, U-kiim'&htcy-i FU r = ( d a -d 2 ) /di xiooc%) -(4) 

x©?LS*JfJfiS-r-5.c4tcJ;»), n-jmm%mVffiM 20 *T»f > F©?lS4M>#>6d*VxAP*t , ©;<X 

fflK;bt>rWfc»*S*l*^O^^EETaHS-CC 54 >#Gl©HIIB4 L <!: U ^©*fl=5S**ll3BKaSi L 

c©«fc3fcn-;u©JBtfc, ?l^RO'IB«)^iS«± 7c„ 

L^6^ [ (d, ' - (d, -2 t ) 4 } / (d, ! -d, • ) ] -(5) 
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ifi^OtcC t4^t/tl>5. itc Dimmit 4D-^ffl 
l^fcCD-C*S*l t (4) 5£©r #5%£iS;LS*§^R 

i>*/3;/c« (5) ^ms.Lx^rj:^m^<Dmmv$> 
&^mt/5<&uc-c3R«>e>ft& (5) 5£©ffi-c*£. 

CO 0 7 6 3 *4*»69I&a»ttJ:9tC. **Jfc«rWit 
[0 07 7 ] ltiafflr*£^X©?H$ETmr #5.0 
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£Cfc. j*fflET*r#7 96©»£tt. 24 ATOMZ 
HZ A S SD, $ fcffiJB*l»±-r 4CifeT*4*olk. 
[0 07 8] i*&IET* r #5.0 %©*§£-?&. 

■e©S68IL# (5) SCKmUfc^^SriSlfc 3 
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[0 08 0] 3 etc. JtiRWior. 3P-^SC?*|BI« 
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c *i o© a- ^ <D®mc&«) d- ^mmmzgzm 

SB$^oca-^*5l5i»EL/, |3]B#cc2o©a-7P^SESt 

[0 08 3] It, g±jjSEffl(^ ^> F 3 1 1 ©Afflfltc 
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&*0g£g3 2 5ttttBEfflB©«»»*«i»lLr. 30 
rettfR^*.. IBttaJ3 2 6l*Bf5E«HB. BP-feBttftfts 

(c&g-r £ * -c©B#^*^3a^(c . ^ fc «fc 5 tc t > 

©ffe©«fiS(*0 1 1, II 2(C^L/c$|gi|5l1«-C* 
[0 084] «*.«. it»«BS-C©*»©«*«JtT* 

S. C©«fc^ft*§^{c±^©«tRR©Slia*fflliSi. * 40 
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;U3 2 4©a- 5rWEllt*iEtfigiE*fM:3-tf4. 
[0 08 5 ] C©J:5iC. e«©giSgfi*i(?±TSCi 
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